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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claim 1,10, and 13-15 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Taylor (6,558,231) and Zhou et al. (6,403,931 as incorporated by reference therein 
(Taylor col. 2 line 62). 

Regarding claim 1, Taylor teaches electropolishing of a metal surface using a 
pulsed current where the pulsed current/voltage comprising an anodic pulse (unipolar 
pulse) followed by a cathodic pulse (inverse of the unipolar pulse, Zhou et al. col. 4 line 
62 - col. 5 line 19) while maintaining a gap between a workpiece and an opposing 
electrode (col. 2 lines 59-67, Zhou et al. col. 1 1 line 45-49), and further teaches a two 
step machining process where initial pulse duration and amplitude differs from the 
second such that it can more effectively machine different size asperities on the 
workpiece by initially setting the conditions to machine larger asperities (shown in figure 
4A macroasperities [404] and microasperities [406]) and then adjusting then adjusting 
the pulse duration and amplitude to machine microasperities [406] most effectively with 
corresponding waveform profiles shown in figures 2 (corresponding to the initial 
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maching of macroasperities [404], col. 5 line 25 - col. 6 line 13) and 3 (corresponding to 
the maching of microasperities [406], col. 6 lines 18-62). 

Regarding claim 10, Taylor teaches electropolishing of a metal surface using a 
pulsed current where the pulsed current/voltage comprisies an anodic pulse (unipolar 
pulse) followed by a cathodic pulse (inverse of the unipolar pulse, Zhou et al. col. 4 line 
62 - col. 5 line 19) while maintaining a gap between a workpiece and an opposing 
electrode (col. 2 lines 59-67, Zhou et al. col. 1 1 line 45-49), and further teaches a two 
step machining process where the initial pulse duration and amplitude differs from the 
second such that it can more effectively machine different size asperities on the 
workpiece by initially setting the conditions to machine larger asperities (shown in figure 
4A macroasperities [404] and microasperities [406]) and then adjusting then adjusting 
the pulse duration and amplitude to machine microasperities [406] most effectively with 
corresponding waveform profiles shown in figures 2 (corresponding to the initial 
maching of macroasperities [404], col. 5 line 25 - col. 6 line 13) and 3 (corresponding to 
the maching of microasperities [406], col. 6 lines 18-62), an operational parameter is set 
for the height of the macroasperities to be less than about 100 micrometers and the 
workpiece is eroded via anodic pulses (inverse polarity) until an optimal height of the 
macroasperities has been taken below the target height (col. 4 line 51 - col. 5 line 37). 

Regarding claim 13, Taylor teaches a means for measuring a height of asperities 
on a workpiece (operational parameter) of a workpiece (col. 4 line 51 - col. 5 line 24), a 
calibration means is applied to test samples prior to machining to resolve the optimum 
pulse waveform parameters (Zhou et al. col. 13 lines 31-53) this calibration is done with 
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respect to measured surface conditions (rough, dull, smooth, shiny), which corresponds 
to the height of asperities on the workpiece (rough having large asperities and shiny 
having very small asperities, Zhou et al. col. 11 lines 33-67), the optimal anodic duty 
cycle and frequency data is stored (figures 4-7) and is related to the surface condition 
(rough, dull, shiny, smooth) of the machined test sample, which corresponds to the 
height of asperities across the workpiece (Zhou et al. col. 13 lines 14-54), asperity 
heights (operational parameter) are moniotored and measured until they reach about 
100 micrometers (col. 5 lines 25-37) and compared between the actual asperity height 
and a predetermined stop point for the asperity heights (less than 100 micrometers) an 
optimal anodic pulse waveform (inverse polarity) is chosen and applied from a set of 
stored pulse conditions based on the machining needs (duty cycles no greater than 
50%, pulse train on/off times 10 microseconds to 500 milliseconds, pulse widths of 0.1 
microseconds to 100 milliseconds) until the predetermined operational parameter is met 
(asperity height) (col. 5 line 25 — col. 5 line 13). 

Regarding claim 14, Taylor teaches electrochemical machining of a workpiece 
(col. 2 lines 45-67) and teaches all the elements of the control system mentioned in 
claim 13. 

Regarding claim 15, Taylor teaches the control system of claim 13 and teaches 
storing data while calibrating the optimal pulse duration, frequency, and amplitude of a 
workpiece (Zhou et al. col. 13 lines 14-48) using a program store on a computer to 
control the system is inherent. 
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Claim Rejections - 35 USC § 103 

3. Claims 2-9 and 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Taylor (6,558,231 ) as applied to claim 1 above, and further in view of Gimaev et al. 
(5,833,835). 

Regarding claim 2, 1 1 , and 12, Taylor teaches applying anodic pulses (inverse 
polarity) having a range of amplitudes and duration in order to remove depositions on a 
workpiece (col. 5 line 38 - col. 6 line 13) and experimentally determining the removal 
rate so as to calibrate an optimal pulse duration, frequency, and amplitude by using a 
clean metallic sample and measuring a depth of the depression of the machined test 
sample (example 1) but fails to disclose calibrating the pulse durations by depositing a 
material on a clean metal sample and storing those deposition heights in order to find a 
suitable pulse having the inverse polarity to remove the deposited material. 

Gimaev et al. teaches electrochemically machining a conductive workpiece using 
bipolar electrical pulses (abstract). Gimaev et al. teaches finding an optimum amplitude 
of a pulse current by applying a series of increasing cathodic voltage (cathodic 
operation parameter) pulses of increasing intensity allowing for deposition of a metal 
(cathode depositions selected as a variable) measured, which is representative of a 
property of a gap between an electrode and workpiece these cathodic amplitudes are 
proportional to voltages of an opposite polarity (inverse polarity) representative of a 
machining rate (col. 1 line 62 - col. 2 line 30). Gimaev et al. further teaches that by 
using a prior test to determine the optimum limits it allows for high machining efficiency 
(col. 1 line 62-67). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the test taught by Gimaev et al. to find the optimum pulse 
amplitude by initially cathodically depositing a metal on a clean metal surface and use 
the calibration means in the pulse amplitude, frequency, and duration calibration 
method taught by Taylor because it would allow for higher machining efficiency. 

Regarding claim 3, Taylor further teaches machining samples using unipolar 
(anodic) machining pulses in order to yield a range of surface conditions (rough, 
smooth, dull, shiny) (Zhou et al. col. 11 lines 15-20, col. 11 lines 51-65, table 1-2), and 
assigning various variables to the yield surface conditions (d, w, d/w, mass loss, table 1 
and 2), the anodic pulse waveform (inverse polarity) having a pulse duration allows for 
removal of surface conditions initial surface conditions (Zhou et al. col. 13 line 49 - col. 
14 line 14), and providing for a means of comparing d/w (variables) to the anodic duty 
cycle, which shows the relationship to anodic duty cycle time and yielded surface 
conditions (Zhou et al. col. 13 lines 31-49). 

Regarding claim 4, Taylor teaches applying an anodic pulse waveform (shown in 
figure 2, unipolar) until the surface conditions of the larger asperities are reduced in 
height so as to be microasperities (col. 5 lines 25-59), and setting a limit of the height 
(operational parameter) of macroasperities to denote the end of the first machining step 
(col. 5 lines 31-37), the height (operational parameter) of the macroasperities is 
measured in micrometers preferably less than about 100 micrometers (col. 5 lines 31- 
37), once the macroasperities have reached the target height (first condition) a second 
anodic pulse waveform is applied to the workpiece until a second condition is met and a 
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final surface roughness is reached with asperities less than 0.1 micrometers (second 
measurement) (coL 6 lines 18-37), and the pulse duration, amplitude, and frequency 
can be calibrated for this process (Zhou et al. example 1 ) 

Regarding claim 5, Taylor teaches the height of macroasperities [404] and 
microasperities [406] is the variable that characterizes the surface condition of the 
electrode (col. 4 lines 40-50, figures 4A-C). 

Regarding claims 6 and 9, Taylor teaches using a cathodic current/potential as a 
parameter as an operational parameter (Zhou et al. col. 5 lines 20-42) and discusses a 
Fourier transform harmonic like pulsing of the current applied to the workpiece (Zhou et 
al. figure 1 ) and using this harmonic motion as the operational parameter during 
machining of the workpiece (col. 5 lines 20-42). 

Regarding claims 7 and 8, Taylor teaches plotting results during calibrating a 
machining process corresponding to the anodic duty cycle and frequency (interval 
between unipolar machining pulses) and using the results of the plots (slope and area 
under the curves) to select an optimal operational parameter during machining (Zhou et 
al. col. 13 lines 14-48). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff Yakulis whose telephone number is 571-272-9807. 
The examiner can normally be reached on M-F 9:30 AM-7:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JCY 



in 




ALEXA D. NECKEL 
SUPERVISORY PATENT EXAMINER 



